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This report consists of the analytical results and supporting documentation for two
water samples received by Paragon on 5/11/04.

These samples were prepared according to Paragon Analytics procedure SOP726R3
with modifications as described in QASS 275770.

These samples were analyzed for the presence of Lead-210 according to Paragon
Analytics procedure SOP704R6. The analyses were completed on 9/22/04.

Due to limited sample volume, a duplicate laboratory control sample (LCS) was
prepared in lieu of a client sample duplicate. Please refer to QASS 280824,

The analysis results for these samples are reported in units of pCi/L. The samples
were not filtered prior to analysis.

ICP-AES measurement of lead carrier concentrations prior to chemical separation for
both samples in this work order and associated QC showed concentrations less than
the amount known to have been added to the sample in the form of lead carrier. To
avoid a low bias in the final analytical results the known concentration of the carrier
was used in chemical yield calculations in lieu of the pre-separation measurement,
These samples are identified with an “LB” flag on the Radiochemistry ICP
Worksheet, which can be found in Section 4, “Raw Data” of this report.

These samples were originally prepared in batch PB040526-1. The percent recovery
for the laboratory control sample associated with batch PB040526-1 was above the
upper control limit of 130% at 220%. These samples were reprepared in batch
PB040902-1. All quality control criteria were met for batch PB040902-1. Results for
both samples will be reported from batch PB040902-1. Please refer to NCR 5746.

No further anomalous situations were encountered during the preparation and analysis
of these samples. All remaining quality control criteria were met.
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The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics certifies that the analyses reported herein are
true, complete and correct within the limits of the methods employed.
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Lead-210 Analysis by Liquid Scintilation

PAIl 704 Rev 6
Method Blank Results

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan inc.
ClientProject ID: Ross Adams
‘Lab'ID: = PB040S02-TMB 1 Sample Matrix: WATER Prep Batch: PB040902-1 Final Aliquot: 825 ml
Prep SOP: PAI 726 Rev 3 QCBatchID: PB0409202-1-1 Result Units: pCi/!
Date Collected: 16-Sep-04 Run ID: PB040902-1a File Name: Manual Entry
Date Prepared: 16-Sep-04 Count Time: 197.5 minutes
Date Analyzed: 22-Sep-04
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14255-04-0 Pb-210 -0.07 +/-0.26 0.44 U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
LEAD 893.7 729.8 ug 81.7 40-110%
Comments:
Qualifiers/Flags:

U -Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yietd is assumed.

Y2 - Chemical Yieid outside default limits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Requested MDC not met.

B - Analyte concentration greater than MDC.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

Data Package ID: PB2100405095-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAl SOP 709)
BDL - Below Detection Limit

Date Printed: Monday, September 27, 2004

Paragon Analytics Page 10of 1
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Lead-210 Analysis by Liquid Scintilation

PAI 704 Rev 6
Laboratory Control Sample(s)

L.ab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Lab ID: PB040802-1LCS Sample Matrix: WATER Prep Batch: PB040902-1 Final Aliquot: 825 mi
Prep SOP: PA| 726 Rev 3 QCBatchiD: PB040902-1-1 Result Units: pCi/l
Date Collected: 16-Sep-04 Run ID: PB040902-1a File Name: Manual Entry
Date Prepared: 16-Sep-04 Count Time: 29.6 minutes

Date Analyzed: 22-Sep-04

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
14255-04-0 Pb-210 15.3 +/- 3.9 12 143 107 [ 70-130 | P

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
LEAD 893.7 752.8 ug 842 40-110%
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is tess than Requested MDC, greater than sample specific MDC. MODC - Minimum Detectable Concentration (see PAI SOP 708)

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits,

L - LCS Recovery below tower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was nat met, but thereported
activity is greater than the reported MDC.

Data Package ID: PB2100405095-1

Date Printed: Monday, September 27, 2004 Paragon Analytics Page 1 of 2
LIMS Version: 5.065A vubiGgu?



Lead-210 Analysis by Liquid Scintilation
PAI 704 Rev 6
Laboratory Control Sample(s)

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

LabID: PB040902-1L.CSD i Sample Matrix; WATER Prep Batch: PB040902-1 Final Aliquot: 825 mi
. Prep SOP: PAIl 726 Rev 3 QCBatchibD: PB040902-1-1 Result Units: pCifl
Date Collected: 16-Sep-04 Run ID: PB040902-1a File Name: Manual Entry
Date Prepared: 16-Sep-04 Count Time: 29.6 minutes

Date Analyzed: 22-Sep-04

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
| 14255-04-0 Pb-210 148 +- 38 14 14.3 } 104 | 70-130 P

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
LEAD 893.7 769.6 ug | 86.1 40-110%
Comments:
Qualifiers/Flags: Abbreviations:
U - Result is tess than the sample specific MDC. TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requesied MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration (see PAl SOP 708)

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereparted
activity is greater than the reported MDC.

Data Package ID: PB27100405095-1

Date Printed: Monday, September 27, 2004 Paragon Analytics Page 2 of 2
LIMS Version: 5.065A {j U u i} U 2



Lead-210 Analysis by Liquid Scintilation

PAI 704 Rev 6
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Field ID: Sample Matrix: WATER Prep Batch: PB040902-1
) Prep SOP: PAI 726 Rev 3 QCBatchiD: PB040902-1-1
JD: PB040902-1LCSD
Laab 1D: %02-1LCS Date Collected: 16-Sep-04 Run ID: PB040902-1a
Date Prepared: 16-Sep-04 Count Time: 29.6 minutes

Date Analyzed: 22-Sep-04

Final Aliquot: 825 ml
Prep Basis:
Moisture(%): NA
Result Units: pCi/l
File Name: Manual Entry

CASNO Analyte Sample Duplicate DER Control La_b_
Result +- 2s TPU Result +/- 2s TPU Limit | Qualifiers
14255-04-0 Pb-210 15.3 +/-3.9 14.8 +/-3.8 0.04 213 P
Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield cutside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Controd Limit of 2.13

LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: PB2100405095-1

Abbreviaticns:

TPU - Total Propagated Uncertainty (see PAI SOP 743)
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reporied

Date Printed: Monday, September 27, 2004 Paragon Analytics
LIMS Version: 5.065A

Page 1 of 1
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Lead-210 Analysis by Liquid Scintilation

PAI 704 Rev 6
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Field [D: SW-05 Sample Matrix: WATER Prep Batch: PB040902-1 Final Aliquot: 825 ml

Lo - 1 PAI 726 R : -1- is:
“Lab ID:- 0405095-4 Prep SOP 6 Rev 3 QCBatchlD: PB040902-1-1 Pr‘ep Basis:
' - : Date Collected: 06-May-04 Run ID: PB040902-1a Moisture(%): NA

Date Prepared: 16-Sep-04 Count Time: 118.5 minutes Result Units: pCi/l
Date Analyzed: 21-Sep-04 Report Basis: File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14255-04-0 Pb-210 0.23 +/-0.31 0.50 u
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
LEAD 893.7 840.8 ug 94.1 40-110%
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MBC was not met, but the reported
activity is greater than the reported MDGC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: PB2700405095-1
Date Printed: Monday, September 27, 2004 Paragon Analytics Page 1of2

LIMS Version: 5.065A
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Lead-210 Analysis by Liquid Scintilation

PAI 704 Rev 6
Sample Results

Lab Name: Paragon Analytics
Work Order Number: 0405095
Client Name: Kent & Sullivan Inc.
ClientProject ID: Ross Adams

Field ID SW-07 Sample Matrix: WATER Prep Batch: PB040902-1 Final Aliquot: 825 ml
“{ab ID: 04050056 Prep SOP: PAI 726 Rev 3 QCBatchlD: PB040902-1-1 Prep Basis:
L2 - Date Collected: 03-May-04 Run ID: PB040902-1a Moisture(%): NA
Date Prepared: 16-Sep-04 Count Time: 118.5 minutes Result Units: pCi/l
Date Analyzed: 21-Sep-04 Report Basis: File Name: Manual Entry
CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14255-04-0 Pb-210 0.66 +/- 0.38 0.54
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
LEAD 893.7 7778 ug 87.0 40-110 %
Comments:
Qualifiers/Flags:
U - Result is less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resultis less than Reguested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.
M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty (see PAI SOP 743)
MDC - Minimum Detectable Concentration (see PAI SOP 709)
BDL - Below Detection Limit
Data Package ID: PB2100405095-1
Date Printed: Monday, September 27, 2004 Paragon Analytics Page 2 of 2

LIMS Version: 5.065A
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Spectrum report

Setup information
\my decuments\default.ini

9/27/04 9:48:07 AM )

Window 1 = 190..325 190..325, MCA 11 mode CPM
volume 10 ml

Window 2 = 800..1024 800..1024, MCA 11 mode CPM
volume 10 ml

Window 3 = 190.,325 180.,325, MCA 12 mode CPM
volume 10 ml

Window 4 = B800..1024 800..1024, MCA 12 mode CPM

volume 10 mi

file C:APB-210V PB-0921C\ o L
Q010101N.001 C rate . Error i D rate i D error : Eff BG | FM - MDA ‘
spectrum 1 |
counting time :7108.21 s 190.325 0017 0012 | o O,OE%W |
SQP(E) :748.43
counting :9/21/04 4:58:00 TD“ICA ‘ 800 1024} 0. 000 . ?900 | ) ) 0000 e
sampling :9/21/04 4.58:00 ! ‘
ID: 0405095-4 190325 - O
’ 800..1024. I T
ST Co o VT R coo T oo i o ]
1 I | 1 1 1 | 1
I [ r--=--=- B Tt T = r=-—=-—-=-- B | T
] 1 | 1 1 1 | 1
[ e e e - [ | Lo i, | .
I 1 ] ] 1 1 I 1
1 1 ] ! 1 1 ] 1
------ l"‘""r"‘““l"““l—“’""-r"""'1"'""‘|"‘-“—r‘"
-i |l i ] I ) ' ) )
1 | ] ] ] 1 | |
1 M | 1 v T 1 v 1 A 1 1 I
300 400 500 600 700 800 900 1,000
file :C:A PB-210\ PB-0921C\ )
Q010101N.001 ‘ Crate ' Error | | D rate D error | Eff BG FM,. M,DA
spectrum 12 : i
counting time :7109.21 s 190..325 ‘ o o
SQP(E)  :748.43 ’ ‘ i
counting :9/21/04 4:58:00 'I:;’I\I(Ifl 800 1024 L ' | ; | i
sampling :9/21/04 4:58:00 j : | : : !
ID: 0405095-4 | 190.325 2836 o185, ¢ o jobooi o
800. 1024 | 0473 0.083 10.000

file ‘CAPB-210\ PB-0921C\ i _. K i
Q020201N 001 | Cratfa Error P,Et,e Derror Effi, BG FM}MDAﬁ!
spectrum 111 ! : [
counting time :7108.16 s 190 325 0.008 1 0.008 . iD'qoo ; 4|
SQP(E) .749.56 . -] -
counting :9/21/04 7:01:00 PM 800. 10247 0.000 OEPE\ N ; 0-000: ;
sampling :9/21/04 7:01:00 PM e i
ID: 0405095-6 190..325 | o :
800“1024 | i
i ' : i i ' l |
______ |"-_-"‘_‘l"_____|""“__—T"____'1"-__"—l—-___""T____—_I-
1 1 1 i ] ] ] H
—————— L e i e R R it el
1 ] 1 1 1 I I 1
—————— l—-————-l»——-—-—--l——————l-—-—————l—-A————I—-——w——-L——————I—
1 | ! 1 1 1 I 1
_____ L____...J_...____r__.____l.___-__l..____,_L.____._J._..____l_
1 i | ] 1 i | 1
1 1 1 1 1 1 | ]
300 400 500 600 700 800 900 1,000
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file :C:A PB-210\ PB-0921C\
QO020201N.001

spectrum 12

counting time :7109.16 s

SQP(E) :749.56

counting :9/21/04 7:01:00 PM
sampling :9/21/04 7:01:00 PM
1D: 0405095-6

100 325
800..1024

190..325 | 3.359(0.168

' - - e "}”
-800..1024 . 0.439 | 0.061

" Crate| Error Drate | Derror Eff  BG'FM MDA |

0.081
0.041

0.02

file :C:\A PB-210\ PB-0921C\
Q030301N.001

spectrum 't

counting time :10662.91 s
SQP(E) 75213

counting :9/21/04 10:03:00 PM
sampling :9/21/04 10:03:00 PM
ID: 0406158-2

190..325 | 0.011 | 0.008 |

| o

| 800..1024 ° 0.000 | 0.000 -

70 rate . Error ‘ D rafé

file ‘CAPB-210\ PB-0921C\
QO30301N.001

spectrum 12

counting time :10662.91 s
SQP(E) :752.13

counting :9/21/04 10:03:00 PM
sampling :9/21/04 10:03:00 PM
ID: 0406158-2
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8001024
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Spectrum report
9/27/04 9:48:51 AM

file :C:\ PB-210\ PB-0924\
QO013901N.001

spectrum 11

counting time :11847.50 s
SQP(E)
counting :9/24/04 2:42:00 PM
sampling :9/24/04 2:42:00 PM
1D: 0406158-4

Setup information

\my documentsidefault.ini

Window 1 = 190,
volume 10 ml
Window 2 = 800.
volume 10 ml
Window 3 = 190.
volume 10 ml
Window 4 = B00.
volume 10 ml

.1024 800..1024,

.1024 800..1024,

.325 190..325, MCA 11 mode CPM

MCA 11 mode CPM

.325 190..325, MCA 12 mode CPM

MCA 12 mode CPM

C rate Error D r;ie- D errorFf BG FM i'MDAl

190..325 . 0.000 0000

+0.000

file :C:\ PB-210\ PB-0924\
QO013201N.001

spectrum 12

counting time :11847.50 s
SQP(E)
counting :9/24/04 2:42:00 PM
sampling :9/24/04 2:42:00 PM
1D: 0406158-4

:746.02 a00.. 10241 0.000 | oooo‘ 10.000
190,325 \ | ‘ L B
' 800.. 1024 - ‘ | ’ o
__________________ A S DR O S S
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___________ ol ool o]
A l I ! ! ! I
1 T 1 v 1 1 1 1
300 400 500 600 700 800 %00 1,000
Crate Error‘ D rate | D error  Eff | BG FM | MDA
{ | | e - i . S
190..325 | |
746,02 T o . ) ’*
1190.325| 2.254 0.107 - 0.000
/800..1024 | 0.436 0.047 | ~ o.000 |
. N . i _ - n
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0.051
0.041
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Spectrum report
9/27/04 9:50:35 AM

file :C:\ PB-210\ PB-0921C\
QO050501N.001

spectrum 1

counting time :7109.18 s

SQP(E)
counting :9/22/04 2:08:00 AM
sampling :9/22/04 2:08:00 AM
1D: 0406158-5

Setup information

\my documentsi\default.ini

Q050501 N.001

Window 1 = 190..325 190..325, MCA 11 mode CPM
volume 10 ml
Window 2 = B800..1024 800..1024, MCA 11 mode CPM
volume 10 ml
Window 3 = 190..325 190..325, MCA 12 mode CPM
volume 10 ml
Window 4 = 800..1024 800..1024, MCA 12 mode CPM
volume 10 ml
| o Crate\ Erroerrate DerrorEff}BGFM‘MDAﬁ
| 190.325 | 0.008 0.008 Clooco!
:754.86 1800..1024 | 0.000 oboor I ‘00001_“'_""' .
. — e - -
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i ] 1 1 1 ] 1 |
1 1 1 1 1 1 1 L
300 400 500 600 700 800 900 1,000
C:A PB-210\PB-0521C1 CTaE? Efror‘Drate Derror |Eff| BG:FM | MDA

spectrum 12

counting time :7109.18 s
SQP(E) 754 .86

counting :9/22/04 2:08:00 AM
sampling :8/22/04 2:08:00 AM
ID: 0406158-5

190 325

800..1024 . 3 \
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300 400
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sampling ;9/22/04 4:11:00 AM ©190.325 2574 0.147 0.000 ;
: | : o \
800..1024 1 0.307 | 0,058 . 0.000 ‘

2870701;\?3;1,8-210\ PB-0921C\ : - C ratelérrorD rate 1 Dﬁerror J Eff 4 BG | FM MDA
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Spectrum report
9/27/04 9:51:21 AM

Setup information
\my documentsidefault.ini

Window 1 = 190..325 190..325, MCA 11 mode CPM
volume 10 ml

Window 2 = 800..1024 800..1024, MCA 11 mode CPM
volume 10 ml

Window 3 = 190..325 190..325, MCA 12 mode CPM
volume 10 ml

Window 4 = 800..1024 800..1024, MCA 12 mode CPM

volume 10 ml

g%z4oo1i&)\op1‘8'2w\ PB-09241 i o riart:’a | Error ‘ D ra{tei D error Eff 1 BG FM : MDA
spectrum 11 : A A9 A s 1 i ‘ ‘
counting time :11847.48 s 190.325 0.005 | 0.005 . ‘ 0.000
SQP(E) :744.33 n . ! |
counting :9/24/04 6:04:00 PM Bo0..1024 ; 0.000 0.000, | |00
sampling :9/24/04 6:04:00 PM ! i | 1
ID; PBO40907-1MB | 190.325 | L
1 800..1024 | : | :
[ L . I ! .
__________________
| 1 1 ] 1 1 1 I
i lm e e — — e I I e e == S [ I o e = (S
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] | 1 ] ] [} 1 1 |
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counting :9/24/04 6:04:00 PM soo.t024) | I
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| 800..1024 | 0.506 | 0.051 | | 1 0.000




Spectrum report
9/27/04 9:51:49 AM

Setup information

\my documentsidefault.ini

Window 1 =
volume 10 ml
Window 2 =
volume 10 ml
Window 3 =
volume 10 ml
Window 4 =
volume 10 ml

190..325 190..325,
800..1024 800..1024,
180..325 190..325,

80G0..1024 800..1024,

MCA

MCA

11 mode CPM

MCA 11 mode CPBPM

12 mode CPM

MCA 12 mode CPM

file :CAPB-210\ PB-0921C\ . e f i [enn |
Q141401N 001 - Lc,:,,reie, Error |Drate [Derror | Eff BG ! FM | MDA :
spectrum 11 ‘ " T S aen L LT
counting time :1778.56 s  190..325 0.000| 0.000 - 0000y J
SQP(E}  :745.00 ‘ ‘ 1 ; ; 7l
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file :CAPB-210\ PB-0921CA
Q151501N.001

spectrum 12

counting time :1778.57 s

SQP(E) '745.14

counting :9/22/04 8:34:00 PM
sampling :9/22/04 8:34:00 PM
ID: PB040902-1LCSD

.
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

QUALITY ASSURANCE
SUMMARY REPORTS



Paragon Analytics, Inc.

QUALITY ASSURANCE SUMMARY SHEET

parw.o.#/satc Al Pb -2/
TEST__ *h-z(0
275770 METHOD _ (. sc.
SOP/REV (PREP) __ —
SOP/REV (ANAL) __ —

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

L Ao

PROCEDURE CHANGE NOTIFICATION FOR Pb-210 METHOD

e Tl

The following modifications have been made to SOP 726R3:

m Soils and waters will be passed through a cation exchange column
prior to separation on Sr resin.

m The strip solution from the Sr column containing Pb is collected in
glass disposable vials. (Instead of plastic cups)

m Take the solution contained in the glass vials to dryness on a Hot
Block. (Instead of on the steam bath)

m Dissolve the residue in 1mL of 4N HCL. (Instead of nitric acid)

B Add 5mL of DI water to the vials. Cap the samples and vortex to

mix thoroughly.

0.1mL is removed for ICP analysis.

Pipet SmL of sample into a plastic liquid scintillation vial.

Add 15mL of UG LLT cocktail to the vial. Shake to mix well.

Submit samples to the instrument lab for counting.

¥~
N
[
.

U ajled | N

TECHNICIAN/ANALYST Apﬂ/ s g 7 DATE ‘1/ 7/ Y
7 7 z l/

s J
DATE 4'/ 7 /0 ?/

DEPARTMENT MANAGER

FORM 302r5.FRM (04/30/01)
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Paragon Analytics

QUALITY ASSURANCE SUMMARY SHEET

PAI W.O. #/ BATCH @9/050?5—m/am7ﬁ,5ww v
TEST 2°F}
METHOD  /7¢,»
280824 SOP/REV (PREP) _72( £ 3
SOP/REV (ANAL) e

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.

s fot m,wmé/ A ZC’J’ w&w’ fsdto #MJM/
Yl Lened . ///

o [ |
z 1) 2171 T

TECHNICIAN/ANALYST /ﬁ 7%4 DATE ‘7/ }‘7%: A

DEPARTMENT MANAGER __ [ ’7*—"’/ DATE < (21 / &

FORM 302r6.doc (4/22/04)
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NCR# uudil4ab CONTROLLED Paragon Analytics
NON-CONFORMANCE REPORT
Initiated by [ AiH Date &/zifou Method/Procedure ¢ <O - F’b 206

Reason: K Non-Conformance
____ Client Inquiry
___ Other

Work Orders Affected ¢4 05T 5
N2 y . )
u;u}@‘,@*@;‘é E\,B GHesl -
Clients G255 40w & Lojfiven

SECTION I TYPE OF EVENT {(circle as appropriate)

s LC J/ Surrogate/ IS / Tracer or Chemical Yield

Explanation: the, 2eapyond @ o veisy
4‘21,'{ e \CLLC P S Aty LJW’\T\’E“

Criteria Not Met W\:‘, S be Cacrd i N s
____ 2. Calibration Criteria Not Met (ICAL, ICV, CCV) LLA‘C/V\ o alpve, e o D per
__ 3. Method Requirements Not Met (HTV, MB, _ ) ceobrel bt ofF 6% o 220%,.
__ 4 Deviation from LQAP / SOP (ie., PAI .criteria not met)
____ 5. Client Criteria Not Met { MDC, DER, )
____ 6. Equipment Failure or Laboratory Incident / Error Y
7. Other ;/ éf/’/bc

Actions to Prevent Recurrence (Retrain, etc.): /.(’z,ﬂ/wwa( 4//(4 e’/ﬂ/ e/ ﬂ{‘ 2 //7112’7/ //77(/ a,/és/

<=

SECTIONII NOTIFICATION

Name s ki

Daté&:/zz/ﬂ%

Client Contacted? @ N)

Time 475 Zoyu!

SECTION RRECTIVE ACTIONS

J_Aill for Re—Prep or Clean-up
2 Re-analyze

3. Resubmit Data { he, edd, narrative )

___ 4. Document in Narrative
5. Other

SECTION IV REQUEST FORREWORK (.

Initial BatchID: PR eoups526- 3 Dat ?:lm??\ slzé /cm

Reworked Batch ID: Pho g 202-! Date: “/zjou

Outcome: e LS recaveds &all oThey O
AT RS e, i L@W\\r‘cf

Approved by: W ~PPM

PM

Approved by: [;i;} 7/97 77 / 0%

Matrix Effect or Elevated / Sample Activity Suspected? (circle igplicable)

SECTIONY DISPOSITION

Use as is

( Repair_/ @/‘?/Z%MV
SECTION VI COMMENTS

port Adud i l»m fatah . PBOY0OGO2~/ . ﬁ@ ?/ﬂ/os/

SECTION VII  APPROVAL SIGNATURES

Project Manager (PM) ,7” /Q DM /g-

Department Manager
QA Manager

(Verification of Disposition)

SECTION VIII DISTRIBUTION P7F PM g& Dept. Manager

Db

#1 2 Director Rpt.Group or / Rad

FORM 313r14.doc (3/8/04)
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 6

LABORATORY
BENCH SHEETS
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SAMPLE CONDITION FORM (LIQUID)

ANALYST: J/F

ANALYSIS DATE: 9 / 7 Jo1 METHOD: £ - D0
WORK o SAMPLE CONDITION
ORDER D | pH  Color Remarks
0485095 4 [£Z | Um Nors
Lol i
04 0U(s¥ z ek chen Sipple frachms werg ot pt 7
\ t" Saymplo wers ;&‘/uaowc/ wirk pine aced
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Radiochemistry Data Package
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A ANALYTICS

.57'3, o%q
CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

45939-307

Analvlies, e, é]\l Ll k/ /!5/f It
13830 Seaboard Endusteial Bandevarnd

Athanba, Ceargnae 3518
HW 3R2EATT

This standard radionuclide source was prepared gravimetrically

from a calibrated master liquid radicnuclide solution source.
The master source was calibrated by liquid scintillation
counting.

ANALYTICS maintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in:USNRC Reg. Guide 4.15, Revision 1.

Source prepared by: (2§§?7Z§12(7;§i2123/k%,/

E. W. Belv?ﬁﬂ'Production Manager

Pb-210

ISOTOPE:
ACTIVITY (dps): 3.754 E+04
HALF-LIFE: 22.3 years .
CALIBRATION DATE: April 1, 1993 12:00 EST '
TOTAL ERROR: 5.0%
" SYSTEMATIC ERROR:  2.6%
RANDOM ERROR: 2.4%

52.74020 grams of solution in 2M HNO3 containing 0.5 pg Pb and
0.5 pg Bi per mL.

P O NUMBER 31805, Item 1

O A APPROVED £)/@, /ﬁﬁzézji? b1 )53

U4 4
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Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0405095
Client Name: Kent & Sullivan Inc,
Client Project Name: Ross Adams
Client Project Number:
Client PO Number:
Client [ Lab Sample | COC Number Matrix Date Time

Sample Number Collected | Collected I
SW-01 ) 0405095-1 ~ WATER  05-May-04 16:40
SW-02 0405095-2 WATER  05-May-04 1550
- SW-04 0405095-3 WATER  04-May-04 17:52
SW-05 o 0405095-4 WATER  06-May-04  11:45

SW-06 0405095-5 WATER  06-May-04 8:50

SW-07 0405095-6 WATER  03-May-04 16:03
SW-08 ~ D405095-7 WATER  03-May-04 16:59
SW-09 - 0405095-8 WATER  05-May-04 12:30
SW-10 ¢ 0405095-9 WATER  05-May-04 14:57
SW-11 ) 0405095-10 WATER  06-May-04 17:00
FR-O1 0405095-11 WATER  06-May-04 8:00
FR-02 0405095-12 WATER  06-May-04  8:10

Page 1 of 1 Paragon Analytics

LIMS Version: 5.014A

Date Printed: Thursday, May 13, 2004
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Paragon Analytics, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Eeont & Sull\vg  WORKORDERNO: DYP5095
PROJECT MANAGER:  Wiabbie  Tazie INITIALS: 42192 DATE: 5/}.2]_/07’

1. Does this project require any special handling in addition to standard (\/\XES;) No
Paragon procedures? L
IS PRE-SCREENING REQUIRED? (radiochemistry, DOE, etc.) "‘ %es\) No
2. Are custody seals on shipping containers intact? How many custody seals | N/A “Yes @
are provided? ol each )
3. Are the custody seals on sample containers intact? \NiA\, Yes No
4. Is there a Chain-of-Custody {COC) or other representative documents, ' @s J| No
letters, or shipping memos?
5. Isthe COC complete? . N/A C?es 2 No
Relinquished: Yes__-// ETO__ Analyses Requested: Yes .1 ﬁo“ ‘:
6. Is the COC in agreement with the samples received? N/A \\Ye:f/ No
No. of Samples:  Yes ~No__ Sample [D's: Yes ~"No_
Matrix: Yes /No_ No. of Containers: Yes ”Nb_
7. Were COC (if applicable) and sample labels legible? Q{i’ No
8. Were airbills present and/or removable? - | N/A t\\ﬁ{“eg.;f No
9. Are all aqueous samples requiring chemical preservation preserved correctly | N/A N\ESL\’ No
(exciuding volatile organics)?
Are all aqueous non-preserved samples at the correct pH? @' No
10. Is there enough sample for requested anaiyses? If so, were samples placed /\X;Si 3y No
in the proper containers?
L1, Are all samples within holding times for the requested analyses? b\(_isJ, No
12, Were all sample containers received intact? (not broken or leaking, etc.) f;Yeis\" No
I3, Are samples requiring no headspace (velatiles, reactive cyanide/sulfide. 4&% | Yes No
radon), headspace free? Size of bubble: < green pea; > green pea
{List sample IDs and affected containers on Page 2)
14, Were samples checked for and free from the presence of residual chiorine? | N/A | Yes | No
13, Were the sample(s) shipped on ice? N/A (X_e__, 1 WNo
16. Were cooler temperatures measured at 0.1 - 6 °C? IR Gun Used*:@//“‘? N/A Yes™ Lﬁt;
17. Were all samples cooled that should have been cooled? H N/A Yes kﬁré_ '
Cooler #'s Tl 933 G300 b Jlolo g 5l ‘—/
Temperature  J0° 10" ]5°° Lo” j2° /2° /4 ° 17° °C
Project Manager Signature / Date: l\(bff’)(_‘(' }:f‘,".{'/.(j. 57/_’570{/’/
A NO RESPONSE TO ANY QUESTION EXCEPT # | REQUIRES TI-;I»Z/COMPLETION OF PAGE 2 OF THIS FORM
IR Gun =l foriginall:  Raviek. SN SC-PM3/T29403 '
IR Gun =2 (newer): Oakton, SN 25CIR1201

FORM 2010rié frm (4 10/2002)




Paragon Analytics, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Kook o Silhvan WORKORDERNO: ___ 24P 5p 55
PROJECT MANAGER: ___ Debbie  Frz70 maTIaLs: _f DATE: S ﬁ,z//f?;/

X Custody seals broken (on outside of shipping container or on sample containers).
. No Chain-of-Custody (COC) present.
Number of samples on the COC do not match the number of samples received.
Aqueous samples not preserved correctly (see pH discussion below).
SVOC samples contained residual chlorine (list sample 1Ds and affected containers below).
/)( Samples received at inappropriate temperature.
! Insufficient sample to perform requested analyses.
Extraction or analytical holding times expired in transit.
Broken/leaking bottles and intact bottles received in same cooler (list affected sample [Ds below).
No analyses requested.
Incorrect sample type received.
VOAs, reactive CN/S, radon not headspace free (list sample [Ds and affected vials below).
| Airbills not present and/or removable (record applicable shipper’s tracking number below).
)( Other (describe below).

Describe discrepancy:

Sonwpls B - #1p £ 500 il DM éﬂﬁ’/é’-f Al /AAP/”:_/ S
Mcd\h|4\ﬁ, CLAP&JSI-V &nf’j L.j—e.f‘f’ cep Lived A/?L_ 0/7L 7. Laél/f/r
et Or{.scflrﬁu'hv-fg 4. H‘A)Oo.

Fooi(’: n'q 20 cectyed oot ceec UVV"*LL'LE fu.sJ'ual«/ SJ,J Juv"ﬁf/fl’ /"’ﬂn«i"
CUS ‘}“\hr)s,d Szfl.vuﬂ- [P/ -] p:—&__(@d.\i’ 'Lu/l NS5 r’id/” /wt’}Lﬂ;Zf_ /’ﬁf/ Sﬁf‘ﬁdzll’u:
‘;""1/ Ey;&.b 14 AchxoiL g

» AN S&wies cectived bhotween j0° - 15°C | Toeufficiend ey Phcked uill

QAMVJS- Refer 4o pase | fov copler -Le;m ngf ol _refec 4o DoT
ot Surved pasta Lo ool nade.ds

s 20 o
Was the (,[leel?t contacted’? ____No; / Yes: Name‘)( 12 k//\, ! Date/Time"/ 1207
Was the pH of any sample adjusted by the laboratory? ~ No;  Yes (see Table below):

NOTE: No pH adjustments shall be made without prior consent of Project Manager. After pH
adjustment, hold metals and radchem samples > 16 hr before analysis.

Sample ID Inttial pl{ Final pH Type of Reageni Lot No. of Reagent Used Initials 7/ Date / Time
(wait 30 minj Used :
Y @

Was the laboratery directed to proceed with the analysis of any samples yielding the presence of residual
chlorine? No: Yes {sce notes above).

T ! .
int bz ~
NS Sem

/

Project Manager Signature / Date:

)

FORM 201rid.frm (01/24/2002)



SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 866 External Micro R Meter Reading (u R/hr): 50
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1L R/hr):
0405095-6-5 SW-07 < background
0405095-8-2 SW-09 < background
0405095-8-3 SW-09 < background
0405095-8-4 SW-09 < background
0405095-8-5 SW-09 < background
0405095-10-2 SW-11 < background
0405095-10-3 SW-11 < background
0405095-10-4 SW-11 < background
COOLER #: 933 External Micro R Meter Reading (i R/hr): 150
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-4-1 SW-05 < background
0405095-4-4 SW-05 < background
0405095-4-6 * SW-05 < background -
0405095-4-7 SW-05 < background
0405095-4-8 SW-05 < background
COOLER #: 930 Externai Micro R Meter Reading (j1 R/hr): 380
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (n R/hr):
(0405095-2-1 SW-02 < background
0405095-2-2 SW-02 < background
0405095-2-3 SW-02 < background
0405095-6-8 SW-07 < background
0405095-7-4 SW-08 ~ < background
0405095-7-5 SW-08 - < background
0405095-8-1 SW-09 < background
0405095-9-3 SW-10 < background
0405095-10-1 SW-11 < background
If applicable, was the client contacted? '\"\E‘S / ]‘\IO,LNA Client Rep. Name::;\ _,iﬁ;;’} T Date/Ti111e;:;,r’F""‘3 ;C‘;"’
S A
Project Manager Signature/ Date: R =l
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 681 External Micro R Meter Reading (pu R/hr): 70
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-1-1 SW-01 < background
0405095-1-2 SW-01 < background
0405095-1-3 SW-01 < background
0405095-1-4 SW-01 < background
0405095-1-5 SW-01 < background
0405095-3-2 SW-04 < background
0405095-6-1 SW-07 < background
0405095-9-1 SW-10 < background
0405095-9-2 SW-10 < background
0405095-9-5 SW-10 < background
COOLER #: 166 External Micro R Meter Reading (u R/hr): 60
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-2-4 SW-02 < background
0405095-2-5 SW-02 < background
0405095-3-1 SW-04 < background
0405095-3-3 - SW-04 < background ~
0405095-9-4 SW-10 < background
0405095-11-1 FR-01 < background
1 0405095-11-2 FR-01 < background
0405095-12-1 FR-02 < background
0405095-12-2 FR-02 < background
COOLER #: L9 External Micro R Meter Reading (v R/hr): 80
Paragon Sample 1D: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-3-4 SW-04 < background
. 0405095-3-5 . SW-04 < background
A 0405095-4-2 ' SW-05 < background
. 0405095-4-3 SW-05 < background
0405095-4-5 SW-05 < background
0405095-5-1 SW-06 < background
0405095-5-2 SW-06 < background
0405095-5-3 SW-06 < background
0405095-5-5 SW-06 < background
[f applicable, was the client contacted? \_//S// NQ /NA q1;em Rep que o u;u’ Date/Time?gfj’ j:i'(j»f’
Project Manager Signature/ Date: k. \ 1/3 ! LQ
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SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 816 External Micro R Meter Reading (1 R/hr): S0
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405095-5-4 SW-06 < background
COOLER #: 4 External Micro R Meter Reading (p R/hr): 100
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (i R/hr):
0405095-6-2 SwW-07 < background
0405095-6-3 SW-Q7 < background
0405095-6-4 SW-07 < background
0405095-6-6 SW-07 < background
0405095-6-7 SW-07 < background
0405095-7-1 SW-08 < background
0405095-7-2 SW-08 < background
0405095-7-3 SW-08 < background
0405095-10-5 SW-11 < background
-_\\ - o7 '!I el
If applicable, was the client contacted? g*ES /,NO /NA_Client Rep Name:_ ( (AL Date/Time:Z‘! i :.}L\’I{’
Project Manager Signature/ Date: e ; w! = "! ‘f/
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 9
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SUPPORTING
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Liquid ScintillationCounter
Instrument Calibration

Initial Efficiency Calibration
- Standards Traceability
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SPECtrum report Setup information

\my documents\default.ini
8/24/04 7:16:17 AM )

Window 1 = 190.,325 190..325, MCA 11 mode CPM
volume 10 ml

Window 2 = 800..1024 800..1024, MCA 11 mode CBEM
volume 10 ml

Window 3 = 190..325 190..325, MCA 12 mode CPM
volume 10 ml

Window 4 = 800..1024 800..1024, MCA 12 mode CPM
volume 10 ml

281 0101 :r\(I:EJ\OF;B-mO\ PB-0823\ C rate | Error | D rate | D error | Eff BG |FM | MDA
spectrum 11
P time 1777.91 190..325 | 0.000 | 0.000 0.000
SQP(E)  779.20
counting :8/23/04 11:38:00 AWM 800..1024 | 0.000 | 0.000 0.000
sampling :8/23/04 11:38:00 A
ID: 0420030-S1 190..325
800..1024
oot f-Ig---F-F-------- [Ep——— re===fa------ [ ——— LA —— A HEp——— -
1 i 3 1 1 [} ] ] ] ]
1 [} ]
002 - - fopodoooC S RSN R ——m e = PR P A -
1 1 1 1 1 t ] 1 1 ¥
oot Ml ob oo e oe U RS R I, Ao e L
1 1 1 1 1 1 1 I ] 1
0 | : H ! ; X I ! X !
| i 1 v A T b T ¥ 1 + )
0 100 200 300 400 500 600 700 800 900 1,000
2310101§30':B‘21°‘ PB-0823\ Crate | Error | D rate | D error |[Eff| BG | FM | MDA
spectrum 112
ggg%iél)g time ;177,915 190..325
-779.20
sampling : :38:
o o 190..325 | 1602.127 | 7.353 0.000
800..1024 |  0.844|0.169 0.000

file :CAPB-210\ PB-0823\
0020201N.00111 C rate | Error | D rate | D error | Eff BG | FM | MDA
spectrum :
counting time :1777.90 s 190..325 | 0.000 | 0.000 0.000
SQP(E) :752.05
counting :8/23/04 12:1111:0%7:% 800..1024 | 0.000 | 0.000 0.000
sampling :8/23/04 12:11:0
ID: 0420030-82 190..325
800..1024
0.061 f - L T -- R R K e e e L R Ep— -
] ) 1 ] 1 | ' 1 ] 1 1
00413 .. HE Ammmm e R bomm e Ammmm = N R —— - -
: [} 1 1 1 | [} ! 1 ] !
i 1 1 1 1 3 1 ) ] 1 1
002 - __ [ R [, L me o [ [, [, b e o e e e e = .
1 | 1 1 1 ] | ] ] 1 1
] 1 ' ! 1 1 i 1 i 1 1
03 frmppp—] o} f - - + $ — t
0 100 200 300 400 500 600 700 800 900 1,000




file :C:\ PB-210\ PB-0823\
Q020201N.001

spectrum 12

counting time :1777.90 s
SQP(E) :752.06

counting :8/23/04 12:11:00 PM
sampling :8/23/04 12:11:00 PM
1D: 0420030-52

Crate { Error i Drate |Derror | Eff| BG|FM | MDA
190..325
800..1024
190..325 | 1758.083 | 7.703 0.000
800..1024 0.607 | 0.143 0.000

file :C:\ PB-210\ PB-0823\
Q030301N.0011 Crate | Error | D rate | D error | Eff BG | FM | MDA
spectrum 1
counting time:177é51.905 190..325 | 0.000 | 0.000 0.000
SQP(E}) 1733,
counting :8I23/9412:43:%%T3“|<|,| 800..1024 | 0.000 | 0.000 0.000
sampling :8/23/04 12:43:
ID: 0420030-S3 190..325
800..1024
0061 ----- Tooo-s A p—— S sapnap AE— Sp— — A— . -
1 1 ] 1 1 1 1 1 1 1
00413 . R e b mmm R A ———mm bommm- dmmm - - m e -
[} 1 1 1 3 ] ] ] 1 ]
[} 1 1 1 1 1 H 1 1 1
0.02 I D | DI do e m [ [ Ao [, b 4o ot e e L
| 1 1 | 1 [} 1 t | 1
t 1 ] | 1 1 I 1 1 ]
0 pramfmey frmrepestap 1 —} o LA Sy ey } ot
0 100 200 300 400 500 600 700 800 900 1,000
file :C:\ PB-210\ PB-0823\
Q030301N.001 C rate | Error | D rate | D error | Eff BG | FM | MDA
spectrum  :12
counting time :1776.90 s 190..325
SQP(E) 1733.61
counting :8/23/04 12:43:00 PM 800..1024
sampling :8/23/04 12:43:00 PM
ID: 0420030.93 190..325; 1811.380 | 7.821 0.000
800..1024 0.439(0.122 0.000

file

spectrum 11

counting time :1777.92 s
SQP(E) 1720.85

counting :8/23/04 1:16:00 PM
sampling :8/23/04 1:16:00 PM
ID: 0420030-S4

:CAPB-210\ PB-0823\
Q040401N.001

Crate | Error | Drate |Derror |Eff| BG|FM MDA
190..325 | 0.034 | 0.034 0.000
800..1024 | 0.000{ 0.000 0.000
190..325
800..1024
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0O - - F-—ca--J-r----- - A - a—— A j——— T
] : i : : : | i : :
0021 - |-d+-}F--cuefm - - - o ———— A ———— == ——— Fm———- R = == ——— +~
] : : | \ l { : \ i
(o] o) | PN O | PR IR PR E SR Lo e Ao oo o [, Lo 4 e oo e L
] 1 1 ] 1 1 ] 1 1 1 1
0l : ‘. ! ! i : 5 : i {
T M v h v o 1 M M |1 v T 1 ' 15 v 1 v v 1 v I
0 100 200 300 400 500 600 700 800 900 1,000
gg 40401 i\ICéJ\OF.;B'zm“ PB-0823\ Crate | Error | D rate | D error | Eff BG | FM | MDA
spectrum 2
counting time :1777.92 s 190.325
SQP(E) :720.85
couniing :8/23/04 1:16:00 PM 800..1024
sampling :8/23/04 1:16:00
ID: 0420030-54 180..325 | 1657.770 | 7.480 0.000
800..1024 0.304 | 0.101 0.000
| i |
______ 2
1 3 1
1 1 H
—————— e el L e B
I [} 1
H 1 )
------ L Bttt el Bt
1 1 ]
]} 1 1
L P L 1
800 900 1,000
3850501;\?3&8'210\ PB-0823\ Crate | Error | Drate | Derror | Eff| BG | FM | MDA
spectrum 11
counting time :2,5757688 s 190..325 | 0.034 | 0.034 0.000
SQP(E) 1699,
counting :8/23/04 1-48:00 PIXIA 800..1024 | 0.000 | 0.000 0.000
sampling :8/23/04 1:48:00 P
ID: 0420030-55 190..325
800..1024
0031 - FFT----- A e sy — S ——— Ep— E— A p—— e =
] 1 t 1 | 1 t H 1 |
(VX7 I I R SO S TR Fmmmm- Ammmm - mmm e A 4o mo -
: l ; : . . : 1 ; l
[0 )0 [ U Y SR O O Lo dm e e e e m e = Lo dm e e e e e m = 4
1 ] 1 1 L] 1 1 1 1 1
0] : : : : : : : L ; ;
L LN A LR A 1 A L M y
0 100 200 300 400 500 600 700 800 900 1,000
2350501:'\?30'33'210\ PB-0823\ Crate | Error | D rate | D error | Eff BG | FM | MDA
spectrum 12
counting time ;1777.88 s 190.325
SQP(E) :699.66
counting :8/23/04 1:48:0% FI;I\I<|,I 800..1024
sampling .8/23/04 1:48:0
ID: 6420030-S5 190..325 | 1595.674 | 7.338 0.000
800..1024 0.270 | 0.095 0.000
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file :C:\ PB-210\ PB-0823\
Q060601N.001 Crate | Error | D rate | D error | Eff BG | FM | MDA
spectrum 11
counting time :1777é92 s 190..325 | 0.000 | 0.000 0.000
SQP(E) :685.7
counting :81231042:21:%%1'-;\& 800..1024 | 0.000 | 0.000 0.000
sampling :8/23/04 2:21:
D: 0420030-56 190..325
800..1024
0.061 -~ Lpmppepep R S p—— S g T - L Epp——— -
] 1 1 | | | ! ) 1 i |
00413 ..o bmm . P N Hmmmm - o m R Aomm o = - -
1 1 ] 1 ] 1 [} ] 1 ] ]
] t 1 1 1 1 1 | 1 1 |
0023 __Jo-s_ - J D, [T [T, SRS W N, [ Lo e e = de e e e e o e e = -
- I 1 [} 1 4 1 1 ] ] 1
: 1 | I 1 1 [} i 1 1 ]
0 A S S o e e e S v e ey s S g :
0 100 200 300 400 500 600 700 800 900 1,000
file :C:\ PB-210\ PB-0823\
QO60601N.001 i Crate | Error | D rate | D error | Eff BG | FM | MDA
spectrum 12
counting time :1777.92 5 190..325
SQPF(E) :685.76
sampling : :21:0
ID: 0420030-S6 190..325 | 1380.604 | 6.826 0.000
800..1024 0.169 | 0.075 0.000
i 1 |
—————— I e e b
] i ]
\ ] [}
""""" e e ey N R
1 1 1
_____________ I
1 I i
I 1 H
L 1 |
LD L P ¥
800 900 1,000
file :C:\APB-210\ PB-0823\
QO70701N.001 C rate | Error | D rate | D error | Eff BG | FM | MDA
spectrum @11
counting time :(15;797(:',905 190..325 | 0.000 | 0.000 0.000
SQP(E) :669.
counting :8/23/;342:5%00%%\& 800..1024 | 0.000 | 0.000 0.000
sampling :8/23/04 2:54:
ID: 0426030-57 190.325
800..1024
eX TN | e ey e et S pp——— R —— e A {Spp— =
J ] 1 I 1 1 1 i 1 I 1
0023 - fL o fodeeaaan - o Ammmm - R - Ammmmm R -
: ] 1 1 1 1 | 1 ] 1 ]
J ] 1 i 1 1 I ] 1 ] i
[Xa] Ju N | ) T R [T [ dem e m = [T Lbmmme o= e e o e e = [
b 1 1 ] 1 1 ] } ] 1 1
1 1 ] ] 1 1 1 1 1 1 1
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Spectrum report
8/24/04 7:14:42 AM

:C:\ PB-210\ PB-0823\

Setup information
\my documents\default.ini

Window 1 = 190..325 190..325,
volume 10 ml

Window 2 = B00..1024 B00..1024,
volume 10 ml

Window 3 = 190..325 1980..325,
volume 10 ml

Window 4 = B00..1024 800..1024,
volume 10 ml

MCA 11 mode CPM
MCA 11 mode CPM
MCA 12 mode CPM

MCA 12 mode CPM
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1 1 ] I 1 ] r 1 ] 1
0005 - JHL - - - - - JETRY  T, e o dm e o [T [ A e = = L
I 1 ] i i ] ] 1 [} 1
1 I ] 1] { ] ] ] 1 1
0 | | Il ) 4 1 § 1 { {
h 1 M 1 M v 1 1 M 1 v 1 1 N 1 N [|
0 100 200 360 400 500 600 700 800 900 1,000
2{342 401 ;5;.6\0'13'210\ PB-0823\ Crate | Error | Drate | D error | Eff| BG | FM | MDA
spectrum 2
counting time :3555.40 s 190..325
SQP(E)  :604.85
counting :8/24/04 6:09:00 AM 800..1024
sampling :8/24/04 6:09:00 AM
ID: 0420030-B12 190..325 | 2.565 1 0.208 0.000
800..1024 | 0.135:0.048 0.000
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METHOD ___ LS C
280719 SOP/REV (PREP) -

SOP/REV (ANAL) - oy 6

Briefly document any QA or other problems or deviations associated with the analysis of
samples. Problems could result from: log-in, color, odor, dilution, consistency,
scheduling, equipment, or instrumentation, or may include documentation of minor
deviations necessary due to unique DQO’s or sample characteristics.
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ANALYTICS , ' 1380 Seaboard Industrial Biv.

Atlanta, Georgia 30318 - US.A.

Phone (404) 352-8677
Fax  (404) 352-2837

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source 67 AT 1 © 0077

ﬂ’('() 6-29-0 4

Pb-210 5 mL Liguid in Flame Sealed Vial

66338-307

This standard radionuclide source was prepared gravimetrically
from a calibrated master liquid radionuclide solution source.
The master source was calibrated by 1ligquid scintillation
counting.

Radionuclide purity and calibration were checked by germanium

gamma-ray spectrometry and liquid scintillation counting. The
nuclear decay rate and assay date for this source are given
below.

ANALYTICS wmaintains traceability to the National Institute of
Standards and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: Pb-210
ACTIVITY (dps): i.584 E4
HALF-LIFE: 22.3 years
CALIBRATION DATE: June 18, 2003 12:00 EST
TOTAL UNCERTAINTY*: 2.0%
| SYSTEMATIC: 1.3%
RANDOM: 0.7%

*95% Confidence Level
Impurities: y-impurities (other than decay products) <0.1%
5.28365 grams 1M HNO3 solution.

P O NUMBER EW060603, Item 2

R
SOURCE PREPARED BY: A i i
M., Taskaeva, Radiochemist

QO A APPROVED: A 2vd 6//_?/0]
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;}5 J 3} o Sind ID: 707.2613.27
»ANAL i

‘Shau Seaboard Ind BIvd*AtIanta GA 30313 USA * 404- 352 8677 }*%4 — Description: Pb-210
Pb 210 . ‘ ri ______ Expiration: 1117104
- ' !

T

NG RS 66338- 307 AmountO 536 uCI QA ILQE\ \ . Activity: 5938.01 dpmimL-
:Pate 0618103 12:00 EST  Exp. - = s Uncertainty: 118.76  dpm/mL -
PO # EW060603, Item 2 > g Ref. Date: 6/18/03
28365 g 1M HNO3 solution - - g ‘ *jL— Ref Time: NI/A

¥ CAUTION RADIOA S _ Prep Date: 10/30/03 Prep by: CW \
.‘ CTIVE MATERIAL w Matrix/Comp. 1M HNO3 '
Half Life (v): 2.23E+01

Read and Unders__
50 “hyles
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DAILY INSTRUMENT PERFORMANCE CHECKS - QUANTULUS

Daily IPCs consist of the following standards;

Efficiency Check -
PerkinElmer Tritium Standard PerkinElmer C-14 Standard PerkinElmer Background Std
Lot 6008512 Lot 5008513 10/1/2003
265900.0 dpm 127500 dpm i
10/24/2003 REF 10/24/2003 REF  Paragon Reagent Blank
10/24/2008 EXP 10/24/2008 EXP 12/9/2003
Historical Control Limits 6/1/2004
Decay Corrected Tritium Carbon-14 Reagent Blank Quench Factor

ucL 161736.83 125416.93 15.8 805.4
Mean Value 157026.05 121764.01 12.2 781.9

LCL 152315.27 118111.09 9.1 758.5
riinsfiisc\quantulus\Prg\DQAQUANTULUS .xls

Decay Corrected Quench
Date H-3 CPM H-CPM C-14 CPM PAI RB CPM SQP(E)

8/11/2004 1500907.4 157873.14 0K 121880.96 OK 10.7 OK 782.47 OK
8/12/2004 150621.2 157598.09 oK 121655.21 OK 10.4 0K 781.77 OK
8/13/2004 149981.7 156953.18 OK 121756.13  OK 11.31 oK 786.54 CK
8/14/2004 150351.6 157364.61 OK 12155855 OK 10.5 OK 782.9 OK
8/15/2004 149976.7 156996.52 OK 121966.08 OK 9.69 OK 786.44 oK
8/17/2004 1501353  157211.10 OK 122001.83 OK 11.51 OK 783.2 OK
8/18/2004 150321.1  157429.98 OK 121786.61 OK 10.9 OK 780.49 OK
8/19/2004 1499420 15705724 OK 121870.88 OK 10.1 oK 784.32 OK
8/23/2004 148097.3 157212.27 OK 121819.74 OK 11.91 OK 782.13 OK
8/24/2004 149766.4 156994.50 OK 12171713 OK 11.91 OK 784.56 OK

THHNREER



- Liquid ScintillatiohCounter
Quality Control Data

Daily Instrument Performance
Checks
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DAILY INSTRUMENT PERFORMANCE CHECKS - QUANTULUS

Daily IPCs consist of the following standards;

Efficiency Check -
PerkinElmer Tritium Standard

PerkinElmer C-14 Standard PerkinEimer Background Std

Lot 6008512 Lot 6008513 10/1/2003
265900.0 dpm 127500 dpm
10/24/2003 REF 10/24/2003 REF  Paragon Reagent Blank
10/24/2008 EXP 10/24/2008 EXP 12/9/2003
Historical Control Limits 6/1/2004
Decay Corrected Trifium Carbon-14 Reagent Blank Quench Factor
UcCL 161736.83 125416.93 15.8 805.4
Mean Value 157026.05 121764.01 12.2 781.9
LCL 152315.27 118111.09 9.1 758.5
riinstilsc\quantulus\Prg\DQAQUANTULUS. .xis
Decay Corrected Quench
Date H-3 CPM H-CPM C-14 CPM PAI RB CPM SQP(E)
9/15/2004  149260.3  157006.28 OK 121831.97 OK 11.91 OK 783.27 OK
9/16/2004  149817.9  157607.67 OK 121600.65 OK 13.23 oK 781.02 OK
91712004  149089.2 156875.85 oK 12175217  OK 12.01 OK 783.4 OK
9/18/2004  148089.8 156800.22 oK 12181526 OK 13.83 0K 779.54 OK
9/19/2004  149408.0 157249.41 OK 12184766 OK 12,44 OK 781.63 OK
8/20/2004 1493072 157167.57 OK 121653.3 OK 13.13 oK 792.07 OK
0/21/2004 1492615 157143.82 oK 121671.01  OK 14.03 oK 781.45 OK
8/22/2004 1491799 157082.16 OK 12174244 OK 12.54 OK 779.78 OK
0/24/2004  149094.3 157040.54 OK 12171281  OK 10.3 OK 779.23 OK
0/25/2004 1488082 156763.44 0K 121962.18 OK 12.52 oK 780.28 OK
9/26/2004  148948.3  156935.23 oK 121574.81  OK 11.41 oK 779.91 OK

Hutoas?



